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A complete orthonormal system in the Hilbert space L2(Sn   1) can be chosen
consisting of spherical harmonicsYl;m , whereYl;m is of degreem. If Yl;m is a mem-
ber of such a system,f 2 C1 (Sn   1  [0; 1 )) and p 2 [0; 1 ) let the corresponding
coecients of the series in this system for f (!; p ) be f l;m (p). Then the series
1X
l;m
f l;m (p)Yl;m (! )
converges uniformly absolutely on the compact subsets of Sn   1  [0; 1 ) to f (!; p )
[18].
Below we use the expansions
f (’; q ) =
1X
m =  1
f m (q) exp(im’ ) and f (!; q ) =
1X
l;m
f l;m (q)Yl;m (! )
in dimension 2 and in higher dimensions, respectively. These expansions will be
used for the Radon and boomerang transforms Rf and Bf as well.
Proposition 2.3.
i) If f (’; p ) 2 L2( 2) = L2(S1  [0; 2 )) then
(r) (R f )m (h) = 2
Z
= 2
h
f m (q) cos(m arccos(tanh= tan q))
cosh
p
1   tan2 h= tan2 q
dq:
ii) If n > 2, f (!; p ) 2 L2( n ) = L2(Sn   1  [0; 2 )) and  = ( n   2)=2 then
(rn) (R f ) l;m (h) = jS
n   2j
C m (1)
Z
= 2
h
f l;m (q)C m
 tan h
tan q

1   tan
2 h
tan2 q

n   3
2 sinn   2 q
cosh dq;
where jSk j is the area of Sk .
Proof. If n = 2 substituting the expansions of f and Rf into the formula of
Lemma 1.1. we get
(Rf )m (h) =
Z
= 2
  = 2
f m


 tan h
cos
 1=sinh
1 + cos2  cot2 h exp(im ) d :
Putting q =   ( tan hcos  ) (cos  = tan h= tan q) this becomes (r ).
Writing the expansions of f and Rf into the formula of Lemma 1.1 the Funk-
Hecke theorem [21] gives
(Rf ) l;m (h) = jS
n   2j
C m (1)
Z 1
0
f l;m


 tan h
t

C m (t)(1   t2)
n   3
2
(t2 cot2 h + 1)   n= 2
sinh dt:
Putting q =   ( tan ht ) ( t = tan h= tan q) this becomes (rn) which was to be proved.
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
Let be a measurable set in , . The maps
2 1 2 R and 2 1 2 B
are continuous, where
R 1
B 1
is the distance of from the origin and is the Lebesgue measure on .
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